Eden and District Fisheries Advisory Committee 17th October, 1978 by unknown
N o r t h
W e s t
W a t e r
F1/A27
To: Members o f  th e  Eden & D i s t r i c t  F i s h e r i e s  
A d v iso ry  C om m ittee:
(M essrs E . P . E croyd  (C h a irm an ); A. E . I .  B e l l ;
E. C ave; T. C o u s in s ; D r. I .  J .  F a u lk n e r ;
A. C. F in d la y ;  E. H. F lem ing S m ith ; B . I r v in g ;
J .  S . M a rs h a l l ;  Wm. McKenna; R. K. N ic h o ls o n ; 
and th e  C hairm an o f  th e  A u th o r i ty  (G. M ann); 
and th e  C hairm an o f  th e  R e g io n a l F i s h e r i e s  
A d v iso ry  C om m ittee (T. A. F . B a r n e s ) ( e x  o f f i c i o ) .
D ear S i r ,
A m ee tin g  o f  th e  EDEN AND DISTRICT FISHERIES ADVISORY COMMITTEE 
w i l l  be h e ld  a t  2 .3 0  p .m . on TUESDAY, 17TH OCTOBER, 1978, a t  th e  
NORTH CUMBRIA AREA OFFICE OF THE RIVERS DIVISION, CHERTSEY HILL, 
LONDON ROAD, CARLISLE, f o r  th e  c o n s id e r a t io n  o f  th e  fo llo w in g  
b u s in e s s .
Y ours f a i t h f u l l y ,
G.W. SHAW,
D ir e c to r  o f  A d m in is t r a t io n .
A G E N D A
1. A ppoin tm ent o f  C hairm an .
2 . A p o lo g ie s  f o r  a b s e n c e .
3 . M in u te s  o f  th e  l a s t  m ee tin g  (e n c lo s e d  h e re w ith  a lo n g  w ith  th e  
M in u te s  o f  th e  R e g io n a l A d v iso ry  C om m ittee M eeting  o f
1 3 th  J u l y ,  1 9 7 8 ).
4 . R e s ig n a t io n  o f  Mr. L . H eyw orth .
5 . F i s h e r i e s  Incom e and E x p e n d i tu re .
6 . Salmon p ro p a g a t io n  in  E ng land  and W ales .
7 . F u tu re  Programme o f  F i s h e r i e s  Work.
8 . Keep N e ts
9 . R ep o rt by A rea  F i s h e r i e s  O f f i c e r  on F i s h e r i e s  A c t i v i t i e s
10. F is h e r y  D is p u te  in  t h e  Solw ay F i r t h  -  R e g io n a l F i s h e r i e s  
O f f ic e r  t o  r e p o r t  o r a l l y .
11. F i s h e r i e s  I n fo rm a t io n  P u b l i c a t i o n .
12. Any O th e r  B u s in e s s .  
Dawson House, Great Sankey 
Warrington WA5 3LW 
Telephone Penketh 4321
10th  O c to b e r , 1978
F2/A7 MINUTES OF A MEETING OF THE
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
27TH JUNE, 1978 *
P r e s e n t ;  E .P . E c ro y d , E s q . ,  (Chairm an)
E. C ave, E sq . L. H eyw orth , E sq .
D r. I . J .  F a u lk n e r  B. I r v i n g ,  E sq .
A .C. F in d la y ,  E sq . J .S .  M a rs h a l l ,  E sq .
R.K. N ic h o ls o n , E sq .
26 . APOLOGIES FOR ABSENCE
A p o lo g ie s  f o r  a b sen c e  from  th e  m ee tin g  w ere r e c e iv e d  from  Mr. A .E .I .  
B e l l ,  Mr. T . C o u s in , Mr. P . J .  L i d d e l l  and Mr. Wm. McKenna.
27. MINUTES OF THE LAST MEETING
RESOLVED:
T h a t  t h e  M in u te s  o f  t h e  l a s t  m e e t in g  o f  t h e  C o m m itte e  h e l d  
on 4 th  A p r i l ,  1978, be ap p ro v e d  a s  a c o r r e c t  r e c o rd  and s ig n e d  by 
th e  C hairm an.
28 . MONITORING OF LEVEL OF RADIOACTIVITY IN 
MIGRATORY FISH
F u r th e r  to  th e  r e p o r t  s u b m it te d  t o  th e  C om m ittee on 1Oth J a n u a ry ,  1978 
(M inute No. 17) on th e  p o s s ib l e  e f f e c t s  o f  m ig ra to ry  f i s h  o f  r a d io ­
a c t i v i t y  in  th e  s e a  in  th e  w e s t c o a s t  r e g io n s  and th e  m o n ito r in g  
p ro c e d u re s  r e l a t i n g  t h e r e t o ,  a f i n a l  r e p o r t  on th e  s e a  t r o u t  sam p les 
c o l l e c t e d  d u r i n g  1977 by t h e  R a d i o b i o l o g i c a l  L a b o r a t o r y  o f  t h e  
M in is t r y  o f  A g r i c u l tu r e ,  F i s h e r i e s  and Food was s u b m it te d  f o r  th e  
in fo rm a t io n  o f  m em bers. The L a b o ra to ry  in te n d e d  t o  ta k e  f u r t h e r  
sam p les  t h i s  y e a r  to  in c lu d e  th e  W in d sca le  and N o rth  Solw ay a r e a s .
29. FISHING OFFENCES AND PROSECUTION 1977/78
A r e p o r t  was s u b m itte d  su m m aris in g  th e  f i s h i n g  o f f e n c e s  and p ro ­
s e c u t io n s  th ro u g h o u t  th e  A u th o r i ty  d u r in g  1 9 7 7 /7 8 . T h is  in d ic a te d  
t h a t  th e  t o t a l  number o f  p e r s o n s  p r o s e c u te d  f o r  f i s h i n g  o f f e n c e s  
d u r in g  1 977 /78  was 778 com pared w ith  362 in  1 9 7 6 /7 7 .
A summary o f  o f f e n c e s  and p r o s e c u t io n s  w i th in  th e  Eden and D i s t r i c t  
a r e a  f o r  1977 /78  was a l s o  s u b m it te d  f o r  th e  in fo rm a t io n  o f  members.
30. INCOME FROM SALE OF ROD AND LINE LICENCES 1977 .
The C om m ittee  r e c e iv e d  summary o f  incom e from  th e  s a l e  o f  ro d  and 
l i n e  l i c e n c e s  d u r in g  1977. T h is  in d ic a te d  an  in c r e a s e  o f  18.95% in  
th e  number o f  l i c e n c e s  s o ld  and an  in c r e a s e  in  th e  am ount o f  income o f  
12.98% com pared w ith  1976.
231. REVIEW OF DISCHARGE CONSENT CONDITIONS
A document entitled "River Water Quality : The Next Stage" produced by 
the National Water Council, detailing suggested lines of a review of 
the present discharge consent conditions was submitted to the Com­
mittee for information.
Dr. Faulkner suggested that although the proposals outlined in the 
document were satisfactory, some mention of 'solids in suspension* and 
the small very polluting discharges from farms might have produced a 
more complete approach to river pollution. He also suggested that a 
less technical document would have been more beneficial in helping to 
educate the public in the problems caused by pollution.
32. ILLEGAL NETTING - OFF-SHORE PATROL BOAT
It was reported that, following a request by the South and West 
Cumberland Committee in 1977 to consider the question of Bailiffs 
carrying out sea patrols where illegal salmon netting was believed to 
be taking place, the Authority had purchased a fibre-glass patrol 
boat. It was expected that sea patrols would commence towards the end 
of June subject to the availability of certain items of radio and 
emergency equipment.
33. REPORT OF THE AREA FISHERIES OFFICERS ON 
FISHERIES ACTIVITIES
The Area Fisheries Officer presented his report on fisheries activi­
ties within the area since the last meeting of the Committee.
34. FISHERY DISPUTE IN THE SOLWAY FIRTH
A report was submitted on the up to date situation regarding the 
fishery dispute in the Solway Firth. It was reported that the 
Authority's Policy and Resources Committee on 22nd May had considered 
and approved this Committee's recommendations of 14th April (Minute 
No. 22)
35. DRAFT NETTING RIGHTS - RIVER EDEN
The Regional Fisheries Officer informed members of the up-to-date 
situation with regard to the purchase of netting rights on the Lower 
Eden.
36. MR. E.H. FLEMING SMITH
The Chairman referred to the conferment on Mr. E.H. Fleming Smith, 
of the award of Commander of the Most Excellent Order of the British 
Empire.
RESOLVED:
That the Committee record its pleasure at the honour conferred 
on Mr. Fleming Smith.
F1/A28 NORTH WEST WATER AUTHORITY
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
17TH OCTOBER, 1978
RESIGNATION OF MR. L. HEYWORTH
1 . Mr. L. H eyw orth h a s  r e c e n t l y  w r i t t e n  t o  th e  C hairm an o f  t h i s  C om m ittee 
te n d e r in g  h i s  r e s i g n a t i o n  from  th e  C om m ittee , due t o  h i s  h a v in g  moved 
p e rm a n e n tly  o u t  o f  th e  a r e a .
2 . Mr. H eyw orth s e rv e d  on th e  C om m ittee from  i t s  in c e p t io n  a s  h a v in g  a 
s p e c i a l  know ledge o f  w a te r  sp a ce  and an  i n t e r e s t  in  h a tc h e r i e s  and th e  
Com m ittee a r e  i n v i t e d  t o  n o m in a te  a s u c c e s s o r  fo r  a p p ro v a l by th e  
R e g io n a l C om m ittee .
F1/A18 NORTH WEST WATER AUTHORITY
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
17TH OCTOBER 1978 
FISHERIES INCOME AND EXPENDITURE
1. The p r o p o s a ls  f o r  th e  v a r i a t i o n s  in  th e  ro d  and l i n e  l i c e n c e  d u t i e s  
f i n a l l y  app roved  by th e  A u th o r i ty  on 2 0 th  M arch 1978 w ere  s u b s e q u e n tly  
a d v e r t i s e d  i n  t h e  P r e s s ,  t h e  c l o s i n g  d a t e  f o r  o b j e c t i o n s  b e in g  
2 8 th  A p r i l  1978. A t o t a l  o f  20 o b je c t io n s  was r e c e iv e d .
2 . The fo rm a l su b m iss io n  t o  th e  M in is te r  o f  A g r i c u l tu r e ,  F i s h e r i e s  and 
Food f o r  a p p ro v a l o f  th e  new d u t i e s  and d e a l in g  w ith  th e  o b j e c t io n s  
was made on 5 th  Ju n e  1978.
3 . In  r e s p o n s e  t o  th e  su b m iss io n  MAFF have i n d ic a te d  t h a t  th e y  f ,e e l 
f u r t h e r  c o n s id e r a t io n  m ig h t be g iv e n  t o  t h e  p r o p o s a ls  w ith  a  v iew  t o  
e l i m i n a t i n g ,  i f  p o s s ib l e ,  th e  m ain g ro u n d s  o f  o b j e c t io n  which w ere 
p r e d i c t a b l y  th e  in c lu s io n  o f  th e  brown t r o u t  l i c e n c e  w ith  th e  salm on 
and m ig ra to ry  t r o u t ,  and th e  r e d u c t io n  in  c o s t  o f  t h e  salm on l i c e n c e .
4 . The C hairm an o f  th e  R e g io n a l F i s h e r i e s  A d v iso ry  C om m ittee h a s  d i s ­
c u s se d  th e  m a t te r  a t  l e n g th  w ith  th e  r e s p e c t i v e  C hairm en o f  each  L o c a l 
C om m ittee and th e  o f f i c e r s ,  a s  a  r e s u l t  o f  w hich  two a l t e r n a t i v e  
p r o p o s a ls  have been  worked o u t ,  w h ich , in  a d d i t io n  t o  p ro d u c in g  an 
im proved  incom e, would a l s o  s a t i s f y  m ost o f  th e  o b j e c t io n s  r a i s e d  t o  
th e  o r i g i n a l  p r o p o s a l s .  I t  m ust be a c c e p te d  how ever t h a t  i t  i s  h ig h ly  
u n l ik e ly  t h a t  w h a tev er sy s te m  i s  f i n a l l y  a g re e d  upon , th e r e  w i l l  be no 
o b j e c t io n s  t h e r e t o .  N e v e r th e le s s  th e  C hairm en hope t h a t  one o r  o th e r  
o f  t h e  f o l l o w i n g  p r o p o s a l s  m ay, a f t e r  f u l l  c o n s i d e r a t i o n ,  p r o v e  
g e n e r a l l y  a c c e p ta b le :
OPTION 1
T h is  o p t io n  b a s i c a l l y  r e v e r t s  t o  a fo rm er s y s te m , s e p a r a t in g  salm on 
and m ig ra to ry  t r o u t  and in c lu d in g  th e  brown t r o u t  w i th  c o a r s e  f i s h  and 
e e l s .
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ROD AND LINE
Proposed
Duty 
£
Salmon Whole Area 
Season
Part Season from June 1 
Season Junior
(14 to 16 years inclusive) man aged 
65 or over and woman aged 60.or over 
Part season Junior from June 1
(14 to 16 years inclusive) man aged 
65 or over and woman aged 60 or over 
7 day
Junior (10 to 13 years inclusive)
Migratory Trout Whole Area 
Season
Season Junior
(14 to 16 years inclusive) man aged 
65 or over and woman aged 60 or over 
7 day
Junior (10 to 13 years inclusive)
Freshwater Fish and Eels 
Season
Season Junior
(14 to 16 years inclusive) man aged 
65 or over and woman aged 60 or over 
7 day
Junior (10 to 13 years inclusive)'
TOTAL
OPTION 2
The Chairmen feel that this option is worth considering 
first stage towards a national licence, which has been 
many leading angling bodies as being desirable.
Proposed
Duty
£
Single Licence - Season Adult 3.50
Season Junior 1.75
(14 to 16 years inclusive) man aged 
65 or over and woman aged 60 or over
3.00
1.50
0.50
nil
5,00
2.50
1.00
nil
15.00
10.00 
7.50
5.00
2.50
nil
Estimated 
Income per 
annum 
£
25,650
24,750
4,350
2,300
5,050
nil
29,300
1,175
3,145
nil
156,870
16,695
6,575
nil
275,860
as a possible 
indicated by
Estimated 
Income per 
annum 
£
266,315
22,120
TOTAL 288,435
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The implementation of this option would mean that for an increase of 
50p on the freshwater fish licence of £3 as proposed in opt ion 1 above, 
a single licence system could be implemented at £3.50 per licence 
enabling all anglers to fish for all species from salmon to eels in 
the whole of the Authority's area. Such a proposal would obviously 
be supported by game anglers in view of the considerable reduction in 
the salmon licence but it is expected that the reaction of those 
interested in coarse fishing only may well be unfavourable.
The Chairmen appreciate that this proposal is radical and open to 
criticism and in view of the reduction in certain licences and the 
increase in others, the argument may well be raised that one class of 
anglers is subsidising another. Because of the radical nature of this 
particular proposal there does not seem any point in pursuing it 
further unless there is general acceptance by the major angling 
interests.
5. In add it ion to the rod and line duties, the Authority's proposals for 
eel and fyke nets were, in the view of MAFF, rather ambiguous and it 
is suggested that the charge should be revised to 50p per net, or £10 
for up to 20 nets plus 50p for each additional net. This is accept­
able to the Regional Fisheries Officer.
6. Because of the time factor involved, it is now clear that the existing 
licence duties which became operative on 1st January, 1978 will have 
to continue for another 12 months and that any new proposals cannot 
now come into operation before 1st January 1980. The Chairmen of all 
the Advisory Committees are therefore anxious that there should be 
full consult at ions on the two opt ions set out above before any f irm 
decision is taken by the Authority.
7. it is emphasised therefore that the proposals now before the Committee 
are submitted for appropriate consultations to take place and for 
members to obtain reactions from their Associations, etc. It is 
not intended at this meeting that any decision should be taken. 
The matter will be considered again in full at the February 1979 
cycle of meetings when it is hoped all consultations will have been 
completed and the new proposals in whatever form can be submitted 
to the Authority for formal approval and submission to MAFF. In 
the meant ime MAFF have been asked to take no further act ion on the 
proposals at present before them.
F1/A2 NORTH WEST WATER AUTHORITY
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
17TH OCTOBER 1978
SALMON PROPAGATION IN ENGLAND AND WALES
1 . In  r e s p o n s e  t o  g row ing  c o n c e rn  among f i s h e r i e s  m anagers a b o u t th e  
a p p a r e n t  l a c k  o f  a n y  t a n g i b l e  b e n e f i t  r e s u l t i n g  fro m  a r t i f i c i a l  
p ro p a g a t io n  a s  a  means o f  m a in ta in in g  and in c r e a s in g  salm on s to c k s ,  
a W orking P a r ty  was e s t a b l i s h e d  by th e  fo rm er A s s o c ia t io n  o f  R iv e r  
A u t h o r i t i e s  t o  i n v e s t i g a t e  th e  s i t u a t i o n .
2 . The te rm s  o f  r e f e r e n c e  f o r  th e  s tu d y  w ere :
" ( i)  t o  c o n s id e r  th e  p a s t  u se  o f  salm on h a tc h e r i e s  and r e a r in g  
s t a t i o n s  in  E ng land  and W ales;
( i i )  t o  rev ie w  th e  p u b l is h e d  l i t e r a t u r e ;  and
( i i i )  t o  com m ent on  t h e  f u t u r e  r o l e  o f  a r t i f i c i a l  p r o p a g a t i o n  
in  s u b se q u e n t a t te m p ts  to  m a in ta in  and in c r e a s e  th e  abundance  
o f  salm on s t o c k s . "
3 . T h is  s tu d y  h as  c o n tin u e d  s in c e  r e o r g a n i s a t i o n  under th e  a u s p ic e s  o f  
th e  N a t io n a l  W ater C o u n c il  and th e  f i n a l  r e p o r t  o f  th e  W orking P a r ty  
was p u b l is h e d  in  May 1978. The r e p o r t  c o v e rs  m a t te r s  o f  i n t e r e s t  t o  
th e  a c t i v i t i e s  o f  th e  F i s h e r i e s  D ep artm en t o f  th e  A u th o r i ty  and th e  
R e g io n a l F i s h e r i e s  O f f i c e r ' s  comments a r e  s e t  o u t  in  th e  fo llo w in g  
p a ra g ra p h s  f o r  in fo rm a t io n  and d i s c u s s io n  by m em bers.
4 . The W orking P a r ty  c o n s i s t e d  o f  se v en  o f f i c e r s  o f  th e  fo rm er R iv e r  
A u t h o r i t i e s  who had w ide e x p e r ie n c e  o f  th e  o p e r a t io n  o f  h a tc h e r i e s  f o r  
th e  p r o d u c t io n  o f  j u v e n i l e  salm on in  c o n n e c t io n  w ith  s o - c a l l e d  ' salm on 
im provem ent w o rk ' .  I n d iv id u a l s  from  o th e r  o r g a n i s a t i o n s  -  n o ta b ly  th e  
p a s t  C hairm an o f  th e  A u th o r i ty  -  w ere in v o lv e d  in  v a ry in g  d e g re e ,  
Mr. L i d d e l l  b e in g  a t  th e  tim e  C hairm an o f  th e  A s s o c ia t io n  o f  R iv e r  
A u t h o r i t i e s .
5 . The R e p o rt i s  a t  p a in s  t o  em p h asise  tw o a s p e c t s  o f  salm on p ro p a g a t io n  
in  E ng land  and W ales , f i r s t l y  th e  s m a ll  s c a l e  on w hich i t  h a s  been  
c a r r i e d  o u t  in  r e l a t i o n  to  th e  s c a l e  o f  n a t u r a l  spaw n ing , and se c o n d ly  
th e  la c k  o f  any a p p r e c ia b le  and p r o p e r ly  s u b s t a n t i a t e d  e v id e n c e  o f  
b e n e f i t  t o  salm on s to c k s  in  r i v e r s  w here p r o p a g a t io n  work h as  been  in  
p r o g r e s s ,  o f t e n  fo r  a c o n s id e r a b le  number o f  y e a r s .  I t  a l s o  sounds a 
n o te  o f  c a u t io n  ( 3 .2 .3 )  r e g a rd in g  th e  w id e s p re a d  p r a c t i c e  o f  im p o r tin g  
ova  from  o u t s id e  th e  c a tc h m e n t i n to  w hich th e  ova th e m s e lv e s , o r  th e  
f r y ,  p a r r  o r  s m o lts  d e r iv e d  from  them , a r e  t o  be p la c e d .
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6. The Report deals with the whole question of salmon propagation under 
two main heads - indirect methods and direct methods. 'Indirect' 
methods cover various activities designed to improve the scope 
for natural spawning, the success of natural spawning and the sur­
vival of fry thus produced up to the migrating smolt stage. It is 
emphasised that natural spawning in suitable gravel is by no means 
the inefficient process which it was for long considered to be, 
but that changes in the environment of spawning waters (which are 
not necessarily irreversible) can markedly reduce its efficiency. 
'Direct' methods cover the whole range of activities which are associ­
ated with hatchery work - collection and stripping of broodstock, 
planting of ova, fry, parr or smolts, and rearing on of fry under 
'natural' conditions in still water.
7. Probably the greatest problem in relation to the propagation work is 
the monitoring of the success - or otherwise - of any scheme in terms 
of the resulting increase in the numbers of adult fish so produced. 
Theoretically, if a beck is being used to allow fry or parr to grow on 
naturally, one has only to trap the migrating smolts and to count them 
and mark them in some suitable manner to have the basis for an assess­
ment of the proportion of smolts which ultimately return as adult 
fish. In practice, of course, traps are overtopped or even washed 
away by floods; tagging techniques are suspect in terms of the damage 
done to what is, after all, a remarkably fragile little fish; freeze- 
branding (probably the least objectionable means of marking smolts) 
leaves a mark which may not be noticeable to the untrained eye by the 
time the fish returns after an absence of a year or more. Further, in 
many cases it is not possible to be certain that all the smolts 
trapped on a given beck are the product of artificial implantation. 
Allegedly 'inaccessible' becks have, on occasion, been found to 
contain runs of adult fish in most improbable areas. All in all, 
stocking with pre-marked smolts probably offers the mo£t reliable 
basis from which to assess returns of adults, but without the ability 
to trap the entire runs into a river, it is all too easy, when relying 
on observation by netsmen or anglers, to detect only a proportion of 
any marked adults which may return.
-i .8. The role of a hatchery and rearing unit, as seen by the Working Party, 
is well summed up on page 49 of the Report, and it is this aspect 
which is considered to be important in the area of the* North West 
Water Authority. In a number of areas the number of spawning adults, 
subsequent to the onset of UDN, has been well below that which, so far 
as could be determined, prevailed prior to UDN. Along with this 
situation has gone the fact that much of the upper spawning grounds 
have been little used, or even not used at all. This has been par­
ticularly evident on the Lune where, in recent years, very small 
numbers of fish have been found to spawn upstream of Broadraine Weir. 
Prior to UDN numerous fish penetrated to areas upstream of Tebay and 
into tributary becks in that area. With the evident decline of stocks 
on many rivers, the use of hatchery produced fry to stock these areas, 
and even to stock waters where the substrate is unsuitable for depos­
ition of ova, represents a means of compensating for lack of natural 
spawning. Again, on the Ribble, Hodder and Wyre it has b een demon­
strated that siltation of redds was effectively killing off ova which 
were planted artificially or deposited by naturally-spawning adults. 
Here again artificially produced fry can form a substitute.
I?
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9. One of the most sobering things about this Report is the way in which 
it demonstrates clearly how little is really known about the worth of 
artificial propagation.
10. It is clear, therefore, that artificial propagation of migratory 
salmonids is not the certain road to success in augmentation of stocks 
in a river. It is a tool - one of many - available to the fishery 
manager, to be used in particular circumstances where other methods 
are ineffective or inadequate, or where there are areas of under­
utilisation (or of no utilisation at all) of potential fry rearing 
areas on nursery becks which can be brought into use by stocking with 
hatchery produced fry or older juvenile fish.
11. It will be necessary, in the light of the Report's findings, to review 
current programmes of hatchery work and stocking, and to decide which 
of these can be considered to be making a worthwhile contribution 
to improvement of stocks. This, in turn, will involve increased 
monitoring work on nursery becks in an attempt to assess the yield of 
stocking. Overall, hatchery work today tends to be restricted by the 
limited availability of ova from most rivers. Provided that there are 
no natural constraints (such as siltation), on successful natural 
spawning, in such conditions it may well be more beneficial to allow 
this and subsequent development to take place, and to reserve the 
limited supplies of ova for use on waters where natural spawning is 
known to be subject to hazards, or on waters where conditions are 
favourable, but where no natural spawning occurs.
12. One other situation in which removal and stripping of spawners is 
justified is where they are present in such numbers that serious 
overcutting of redds is occurring. So far as salmon are concerned, 
this has not been a problem for a number of years, but it does occur 
locally, in some of the smaller becks, with sea trout.
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FUTURE PROGRAMME OF FISHERIES WORK
T h is  r e p o r t  was p r e p a r e d  i n  o r d e r  t h a t  Members m ig h t b e  k e p t  in fo rm e d  o f  t h e  
c u r r e n t  and p ro p o se d  program m es o f  A u th o r i ty  w ork r e l a t e d  t o  f i s h e r i e s .  I t  
was s u b m it te d  t o  t h e  R e g io n a l C om m ittee on 1 3 th  J u l y ,  1978 , who r e s o lv e d  
t h a t  i t  be  s u b m it te d  t o  a l l  L o c a l C om m ittees  f o r  t h e i r  com m ents.
The F i s h e r i e s  D ep artm en t a l r e a d y  h a s  a  c o n s id e r a b le  number o f  
c o n tin u in g  d u t i e s  and  a c t i v i t i e s .  T hese in c lu d e  such  t a s k s  a s  
e n fo rc e m e n t o f  th e  p r o v is io n s  o f  th e  Salmon an d  F re s h w a te r  F i s h e r i e s  
A ct 1975 and o f  th e  A u t h o r i t y 's  F i s h e r i e s  B y e -la w sj o p e r a t io n  o f  
f o u r  h a t c h e r i e s ,  i n c lu d in g  r e a r in g - o n  a t  two o f  them ; p l a n t i n g  o u t  o f  
j u v e n i l e  m ig ra to ry  s a lm o n o id s ; a n t i - p o a c h in g  o p e r a t io n s  on m ig ra to ry  
f i s h  r i v e r s  th ro u g h o u t  th e  summer and  autum n; n e t t i n g ,  e l e c t r o - f i s h i n g  
and  f i s h  t r a n s f e r s ;  a d v is o r y  work w ith  c lu b s  an d  r i p a r i a n  o w n e rs ; 
e x p e r im e n ta l  p ro p a g a t io n  and  r e a r in g  work w ith  c o a rs e  f i s h ;  f i s h e r y  
s u rv e y  w ork; i n te r - d e p a r t m e n t a l  l i a i s o n  on w a te r  r e s o u r c e  and  la n d  
d ra in a g e  schem es; s u p e r v i s io n  o f  com m ercial f i s h e r i e s ;  g e n e r a l  o f f i c e  
w ork , a d m i n i s t r a t io n  and  c o rre s p o n d e n c e , in c lu d in g  m a t te r s  r e l a t e d  t o  
th e  A u t h o r i t y 's  s i x  F i s h e r i e s  A d v iso ry  C o m m itte e s . W hile  th e s e  a r e  
m a in ly  a c t i v i t i e s  w here  th e  in p u t  i s  e x c lu s i v e l y  from  th e  F i s h e r i e s  
D ep a rtm en t, some o f  them  -  f i s h e r y  s u rv e y s ,  e x p e r im e n ta l  p ro p a g a t io n  
work e t c .  -  hav e  an  a d d i t i o n a l  in p u t  from  th e  S c i e n t i f i c  D ep a rtm en ts  
o f  th e  A u th o r i ty .
In  s e t t i n g  o u t  p r o p o s a ls  f o r  a  f u tu r e  work program m e i t  s h o u ld  be  made 
c l e a r  t h a t ,  w h ile  th e  program m e r e l a t e s  p r im a r i l y  to  f i s h e r i e s ,  t h e r e  
a r e  a s p e c t s  o f  th e  work e n v is a g e d  w hich  in v o lv e  o t h e r  D ep artm en ts  i n  
th e  D iv is io n  and  w i th in  th e  A u th o r i ty  g e n e r a l l y .  T h is  i s  p a r t i c u l a r l y  
so  in  r e l a t i o n  to  S c i e n t i f i c  work program m es w here  a  c o n s id e r a b le  
p r o p o r t io n  o f  th e  work to  be  u n d e r ta k e n  i n  th e  y e a r s  a h e ad  i s  l i k e l y  
t o  have  a p p r e c ia b le  s i g n i f i c a n c e  f o r  f i s h e r i e s ,  a l th o u g h  i t  may n o t  be  
aim ed s p e c i f i c a l l y  in  t h a t  d i r e c t i o n .  T h u s, i n  th e  c a se  o f  th e  p r o j e c t s  
s e t  o u t  below  w hich  a r e  c o n s id e r e d  t o  o f f e r  b e n e f i t s  i n  te rm s  o f  th e  
o v e r a l l  m a in te n a n c e , im provem ent an d  d e v e lo p m en t o f  f i s h e r i e s ,  some 
w i l l  be  e x e c u te d  e n t i r e l y  by th e  F i s h e r i e s  D e p a rtm en t, w h i le  o t h e r s  w i l l  
be  l i k e l y  to  in v o lv e  th e  S c i e n t i f i c ,  O p e r a t io n s  o r  o t h e r  D ep a rtm en ts  o f  
th e  R iv e rs  D iv is io n .  So f a r  a s  p o s s i b l e ,  an  i n d i c a t i o n  i s  g iv e n  i n  
e ach  c a s e  o f  th e  p r o b a b le  s o u rc e s  o f  i n p u t  t o  th e  p a r t i c u l a r  p r o j e c t .
I t  s h o u ld  be e m p h a s ise d  t h a t  w here c a p i t a l  e x p e n d i tu r e  w ould  b e  i n c u r r e d  
th e  v a r io u s  schem es l i s t e d  w ould  r e q u i r e  to  b e  s u b m it te d  f o r  c o n s id e r ­
a t i o n  u n d e r th e  A u t h o r i t y 's  c a p i t a l  a p p ro v a l  p r o c e d u r e s . The p r o j e c t s  
l i s t e d  f a l l  i n t o  two g ro u p s  and  t h r e e  c a t e g o r i e s :
GROUP 1 P r o j e c t s  r e l a t e d  d i r e c t l y  to  m a in te n a n c e , im provem ent o r  
d e v e lo p m en t o f  f i s h e r i e s .
GROUP 2 T e c h n ic a l  i n v e s t i g a t i o n s  o r  r e s e a r c h  p r o j e c t s  l i k e l y  to  
b e n e f i t  f i s h e r i e s  in  th e  lo n g e r  te rm .
C a te g o ry  A P r o j e c t s  a l r e a d y  i n  h a n d , o r  c a p a b le  o f  s t a r t i n g  w i th in  
th e  n e x t  24 m o n th s .
C a te g o ry  B P r o j e c t s  w hich  c o u ld  be c o n s id e r e d  f o r  i n i t i a t i o n  in  
th e  m edium -term  f u t u r e .
C a te g o ry  C P r o j e c t s  w hich  c o u ld  o n ly  be  u n d e r ta k e n  in  t h e  lo n g - te rm  
f u t u r e  o r  w here d o u b t e x i s t s  a b o u t  th e  a v a i l a b i l i t y  o f  
r e s o u r c e s  f o r  t h e i r  Im p le m e n ta t io n .
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4. GROUP 1
Projects Relating Directly to Maintenance,. Improvement
or Development of Fisheries
(1) New hatchery and rearing facilities (Category A)
Due to constraints imposed by the limited availability of water 
supply it is necessary to construct a new hatchery and rear­
ing installations to replace the establishment at Holmwrangle! 
near Armathwaite, Carlisle. A possible site for development 
has been found below Haweswater Dam, where a water supply of 
nearly 5 mgd (as compared with approximately 1 mgd at  
Holmwrangle) could be obtained from the compensation 
discharge. Designs and costings should be finalised during 
1978/79 and, subject to approval of finance, construction 
could commence in 1979/80. Input to this project is coming, 
or will come, from the Fisheries and Operations Departments 
and Eastern Division.
(2) Specialised fish transport vehicle (Category B)
There is a need, particularly in the Southern Fishery Area, 
for a more capacious purpose-built vehicle for the transport 
of fish. This would replace the improvised tank and 
aeration system based on a Land Rover/Trailer which is used 
at present and which has considerable limitations. A 
detailed Summary of requirements and specification will be 
prepared, and input from Fisheries and Operations will be 
involved.
(3) Obstructions to fish migration (Category A/B)
Most serious obstructions to fish movement on rivers in the 
Region have already been provided with fish passes, but a 
few remain on smaller rivers or on spawning tributaries. It 
will be for Area staff to identify those obstructions which 
are of particular significance to spawning fish with a view 
to .preparing schemes for the construction of passes. Input 
to such schemes will be from Fisheries and Operations 
together with Estates Department in connection with acquisition 
of sites, etc.
(4) Stocking requirements for Authority-managed * 
reservoir fisheries (Category A/B)
As directly-managed reservoir fisheries are developed assess­
ment will be required of types and quantities of fish needed 
for stocking these new waters * annually in the case of most 
trout fisheries and initially - possibly subsequently - in the 
case of coarse fisheries. Sources of supply will need to be 
found and delivery arrangements made under the overall guidance 
and advice of the Fisheries Department. While input on most of 
these requirements will be from the Fisheries there will be 
considerable input from the Scientific Department and from Dual 
Purpose Divisions covering such matters as invertebrate 
populations, water chemistry and general productivity of the 
reservoir.
(5) Artificial propagation of coarse fish (Category A)
A situation has developed in recent years where there is 
increasing demand for coarse fish of various species for
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stocking fisheries and where supplies have become scarcer 
and prices increased considerably. In many cases the origin 
of the fish supplies by dealers is unknown and therefore any 
disease or parasitic risks are impossible to assess effect­
ively. The aim of this project is to produce, under 
controlled conditions, supplies of coarse fish of species 
for which high demand exists for the purpose of stocking 
fisheries. At the same time a study is to be made of the 
economics of producing these fish in artificially-heated 
water which is essential if fast growth is to be achieved.
A pilot-scale installation has now been in operation for 
about a year. Mirror carp have been used in order to 
identify and overcome any snags in production, these being 
regarded as being comparatively simple fish to rear. As a 
result of satisfactory progress experimental work has been 
extended to tench, which have now been successfully stripped 
and hatched. Future work is to include chub and possibly 
other species. Expansion of the present small plant has 
been prevented by the absence in the Region of any large- 
scale source of artificially-heated water where quality is 
consistently of a high enough standard. Input in this project 
has been largely from the Fisheries Department but there has 
been, and will continue to be, advice from the Scientific 
Department in relation to such matters as water quality in 
recirculating systems, and possibly in connection with any 
outbreak of disease among fish being reared.
(6) Use of American Brook Trout as stock fish
in certain reservoir fisheries (Category B)
Experience in Scotland and South-West England has indicated 
that this species is perhaps better adapted to cold waters of 
low pH than is either the brown or rainbow trout. It could 
thus be a useful fish for stocking some upland reservoir 
fisheries where trout do not do well. It will be necessary to 
review the results obtained elsewhere from the introduction of 
these fish and, if there appears to be scope for their use in 
any of the Authority's waters, to carry out a preliminary 
experiment involving survey of existing fish in the water, 
introduction of brook trout and monitoring of their progress 
survival and catchability. Should this experiment prove 
successful a breeding stock would need to be established at 
one of the Authority's hatcheries. Input to this project will 
be from Fisheries and the Scientific Department,and also, in 
terms of background information, from the Dual Purpose Division 
concerned.
(7) Cage rearing of smolts to augment natural smolt
run on River Leven (Category A)
The decline in runs of adult salmon into the River Leven is 
attributed by local observers in part tq the decline in the 
numbers of smolts descending the river to the sea. Previous 
limited survey work has indicated that most of the rivers and 
streams in the catchment of Windermere Lake are so biologically 
impoverished that little benefit would be likely to accrue to 
the fishery from increased implantation of artificially 
produced salmon fry. Further investigation, on a wider scale, 
of this problem is to be undertaken, but in parallel with this 
it is intended to set up an experimental cage-rearing project 
for the production of smolts in a static water,within the Leven 
catchment if possible. These would be freeze-branded before 
release to the river in order to take advantage of the
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operation of an Association fishery on the river to assess 
the percentage return as adults. There will be considerable 
inputs to this project from the Scientific Department in 
investigation of biological productivity of. rivers and streams 
in the catchment area, and from Fisheries in setting up the 
cage rearing operation, marking smolts and monitoring their 
return as adult fish. The intention was, initially, to 
utilise an Authority reservoir in the area as a site for the 
cage rearing part of the project. This idea, however, has had 
to be abandoned due to uncertainty about the possible impact 
of intensive fish rearing upon water quality. The suitability 
of an alternative site in Windermere Lake is at present being 
examined.
(8) Assessment of fishery potential
of Authority reservoirs (Category A/B)
Work is to be carried out as required, in collaboration with 
the Recreation and Amenity Officer, on reservoirs which might 
be considered for development as public fisheries under 
Authority management. There would be two phases - firstly, a 
rapid general assessment of broad fishery potential based on 
chemical evidence, general geography of the site and a super­
ficial examination of the water and its invertebrate population. 
Later a more detailed survey would be undertaken in those 
cases where actual development as a fishery, with accompanying 
financial commitment, was being contemplated, subsequent to 
consideration of the initial report. This work will require 
input from the Scientific Department, Fisheries and Recreation 
and Amenity Officer in order to maintain a smooth flow of 
information for consideration by the Recreation Sub-Committee 
and the relevant Fisheries Committees.
(9) Survey work on existing fish stocks in
Southern Fisheries Area (Category B/C)
This work would provide basic information, at present lacking 
on fish populations in the various waters in the Southern Area, 
particularly south of the Ribble catchment, where very limited 
work of this nature has previously been carried out. Being 
work of a labour-intensive nature it has hitherto been 
hindered by lack of fisheries manpower in the area. Input here 
would be largely Fisheries, but parallel Scientific Department 
input would be called for in assessing other biological para­
meters in waters being surveyed.
5. GROUP 2
Technical Investigations and Research
(1) Expansion of fish monitoring network (Category A/B)
Eight installations are currently in operation, all except one 
being sited in Lancashire or South Cumbria. Two others are 
under construction at present on the Rivers Derwent and Duddon 
and a further station may be built on the Kent in 1978/79. A 
requirement exists for future stations on the Rivers Ehen and 
Crake in connection with water resources developments and 
priority is at present being given to rivers where these are 
likely to occur.
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The aims of fish monitoring work are two-fold:
(a) To monitor runs of migratory fish into a river and tq 
obtain annual information on the size of the runs and 
thus on the stocks of fish in the river, as part of 
the overall assessment of the migratory fisheries of 
the Region,
(b) To establish the seasonal flow requirements of migratory 
fish for upstream movement, in order to determine the 
minimum acceptable residual flow in relation to abstract­
ion schemes for industry or public supply.
Work has been proceeding for more than a year on processing the 
very large backlog of raw counter data, accumulated over a period 
of years, with a view to getting it into a form suitable for 
computer analysis. By this means it should be possible to 
determine reliably which of the parameters currently being 
recorded are directly related to actual fish movements.
Irrelevant parameters can then be eliminated from future 
records and the volume of raw data reduced. Apart from Fisheries 
input to projects in this field, there will need to be input from 
Operations in connection with the design and construction of any 
new stations, and from Technical Services regarding the 
instrumentation and electronics aspects. Estates Department at 
Head Office will also be involved in obtaining land and wayleaves 
associated with siting of the stations. On the analytical side, 
Computer Services at Head Office will have a major input, and 
indeed have already been deeply involved in the design of suit­
able programmes for various stages of the work.
(2) Survey or juvenile salmon productivity of
upper Lune and tributaries (Category A)
This work, intended to provide basic background data in relation 
to possible water resources developments, will be carried out 
during the summer of 1978, together with a complete invertebrate 
survey in the Lune upstream of Tebay and in Birk Beck and Borrow 
Beck. It will involve considerable joint input from Fisheries 
and the Scientific Department, covering assessment of stock, 
electric fishing, age and growth determination.
(3) Movement of migratory fish in the'
Ribble and Lune estuaries (Category A/B)
Work will be carried out to attempt to determine the factor 
influencing movement of migratory fish out of estuarine into 
fresh water in a river. Preliminary work with sonic tags on the 
Lune estuary in 1976 will be continued on the Ribble estuary 
under a CASE studentship of Liverpool University and involve an 
extensive water quality and chemical survey. This project is 
expected to occupy several years, and there will be substantial 
inputs from Fisheries, the Scientific Department and the 
University.
(4) Monitoring of results of stocking nursery
becks with juvenile salmon/sea trout (Category B/C)
A good deal of work on the results of stocking with fry was 
carried out in North Cumbria under the "Nursery Stream Project", 
in collaboration with local schools. In the context of water 
resource developments it is necessary to be able to assess the 
relative effectiveness of stocking with fry/parr/smolts as a
s u b s t i t u t e  f o r  n a t u r a l  r e p r o d u c t io n  w here spaw ning  g ro u n d s  
a r e  f lo o d e d  by  th e  c o n s t r u c t i o n  o f , a  r e s e r v o i r .  A p r o j e c t  
o f  t h i s  n a tu r e  sh o u ld  c o n tin u e  f o r  a  p e r io d  o f  t h r e e  y e a r s  
on n o t  l e s s  th a n  s i x  s e p a r a te  s i t e s  -  P r o j e c t  (2) above s h o u ld  
p ro v id e  some in fo r m a t io n  i n  t h i s  d i r e c t i o n .  E n v iro n m e n ta l 
s u rv e y s ,  a s s e s s m e n t  o f  i n v e r t e b r a t e  p o p u la t io n s ,  s to c k in g  
and  p e r i o d i c  ch eck s  on p r o g r e s s  o f  th e  in t r o d u c e d  s a l m o n i d  
p o p u la t io n  w i l l  b e  in v o lv e d ,  an d  t h e r e  w i l l  b e  s u b s t a n t i a l  
i n p u ts  from  th e  F i s h e r i e s  and  S c i e n t i f i c  D e p a r tm e n ts .
R iv e r  Annas I n v e s t i g a t i o n  (C a te g o ry  A)
T h is  i s  a  c o n t in u in g  i n v e s t i g a t i o n ,  w h ich  h a s  a l r e a d y  b e e n  
u n d e r  way f o r  a b o u t  a  y e a r ,  i n t o  th e  p r o d u c t i v i t y  o f  a  t y p i c a l  
s m a ll  W est C um brian m ig ra to ry  f i s h  r i v e r .  T h e re  i s  c o n s id e r a b le  
j o i n t  in p u t  t o  t h i s  p r o j e c t  from  b o th  th e  F i s h e r i e s  an d  th e  
S c i e n t i f i c  D e p a r tm e n ts , c o v e r in g  a s s e s s m e n t  o f  p r o d u c t i v i t y  o f  
b o th  f i s h  an d  fo o d  o rg a n is m s .
S tu d y  o f  E n n e rd a le  Lake c a tc h m e n t a r e a  (C a te g o ry  A)
In  c o n n e c t io n  w ith  th e  p ro p o se d  r a i s i n g  o f  th e  l e v e l  o f  
E n n e rd a le  Lake an  e c o lo g ic a l  s tu d y  i s  t o  b e  u n d e r ta k e n  o f  th e  
c a tc h m e n t a r e a  d u r in g  th e  summer o f  1978 i n  o r d e r  t o  c o l l e c t  
d a ta  on th e  e x i s t i n g  s i t u a t i o n .  The p r o j e c t  w i l l  in v o lv e  a  
s u rv e y  o f  e x i s t i n g  f i s h  p o p u la t io n s  i n  th e  Lake an d  t r i b u t a r y  
s t r e a m s ,  an  a s s e s s m e n t  o f  g ro w th  r a t e s  u n d e r e x i s t i n g  c o n d i t io n s ,  
and  a  su rv e y  o f  i n v e r t e b r a t e s . T h e re  w i l l  b e  c o n s id e r a b le  i n p u t  
from  th e  S c i e n t i f i c  D e p a rtm en t, w i th  a d d i t i o n a l  i n p u t  from  
F i s h e r i e s  and  th e  D u a l-P u rp o se  D iv is io n  c o n c e rn e d .
C o n s o l id a te d  c a tc h m e n t r e p o r t s  t o  C om m ittees (C a te g o ry  A/B)
The aim  o f  t h i s  work i s  to  p r o v id e , p r o g r e s s iv e l y ,  a  s e r i e s  o f  
c o n s o l id a te d  r e p o r t s  on v a r io u s  r i v e r  c a tc h m e n ts  w i th in  th e  
a r e a s  o f  L o c a l F i s h e r i e s  A d v iso ry  C o m m ittees , w i th  a  v iew  to  
a c q u a in t in g  C om m ittees w i th  t h e  g e n e r a l  s t a t e  o f  i n d iv i d u a l  
r i v e r s  and  th e  p a r t i c u l a r  p ro b le m s -  i f  any -  w h ich  e x i s t  on 
them . G e n e ra l g e o g ra p h y , w a te r  q u a l i t y ,  la n d  d r a in a g e , w a te r  
r e s o u r c e s ,  f i s h e r i e s  an d  any  o t h e r  r e l e v a n t  a s p e c t s  a r e  
c o v e re d  in  some d e t a i l ,  m o st o f  th e  in fo r m a t io n  r e q u i r e d  b e in g  
c a p a b le  o f  a sse m b ly  by  a  desk  s tu d y  an d  two su c h  r e p o r t s  h av e  
a l r e a d y  b e e n  c o m p le te d  -  th e  R iv e r  Leven and  R iv e r s  W aver and  
Wampool. I n p u t  t o  th e s e  p r o j e c t s  w i l l  come from  a l l  d i s c i p l i n e s  
w i th in  R iv e rs  D iv is io n  to  g iv e  a  b ro a d  p i c t u r e  o f  t h e  s i t u a t i o n  
p r e v a i l i n g .
F i e l d  t r i a l s  o f  g r a s s  c a rp  a s
b i o l o g i c a l  weed c o n t r o l  C a te g o ry  B/C)
T h is  i s  a p r o j e c t  p ro m o ted  by MAFF w hich  i s  l i k e l y  to  r e q u i r e  a  
l a r g e  i n p u t  from  F i s h e r i e s  and  S c i e n t i f i c  D ep a rtm en ts  in  
r e l a t i o n  t o  a s s e s s m e n t  o f  w eed c o v e r ,  e x i s t i n g  f i s h  s t o c k s , 
c ro p p in g  o f  weed and th e  i n t e r a c t i o n  b e tw een  n a t i v e  f i s h  s to c k s  
and th e  in t r o d u c e d  g r a s s  c a r p .  T h e re  a p p e a rs  to  b e  am ple sc o p e  
f o r  work e x te n d in g  o v e r  a t  l e a s t  two y e a r s . I n  v iew  o f  th e  
heavy in v o lv e m e n t r e q u i r e d ,  th e  p r o j e c t  m ig h t b e  b e t t e r  u n d e r­
ta k e n  by th e  M in is t r y  th e m se lv e s  o r  by an  o u t s id e  ag en cy  su ch  
a s  a U n iv e r s i ty .
(9) S u r v iv a l  o f  in t r o d u c e d  c o a rs e  f i s h  (C a te g o ry  B/C)
E v id en ce  on th e  d i s p e r s a l  and  s u r v i v a l  o f  in t r o d u c e d  c o a rs e  
f i s h  i s  s p a r s e  and  c o n f l i c t i n g ,  y e t  t r a n s f e r  o f  t h e s e  now 
c o s t l y  f i s h  i n t o  c lu b  w a te r s  c o n tin u e s  on  a  l a r g e  s c a l e .  The 
q u e s t io n  o f  w h e th e r  any  r e a l  and  l a s t i n g  b e n e f i t  a c c r u e s  to  
a  f i s h e r y  a s  a  r e s u l t  o f  i n t r o d u c t i o n  o f  a  new s to c k  i s  
t h e r e f o r e  one o f  some im p o r ta n c e . I n i t i a l  w ork c o u ld  p ro b a b ly  
b e s t  b e  c a r r i e d  o u t  on  a  s m a ll  e n c lo s e d  w a te r  w here  r e c o v e ry  
o f  in t r o d u c e d  f i s h  c o u ld  b e  a c h ie v e d  by  a n g l in g .  L a t e r  work 
w ould  b e  n e c e s s a ry  on th e  m ore com plex p ro b le m  o f  w h a t h a p p e n s  
to  f i s h  in t r o d u c e d  i n t o  a  r i v e r  o r  c a n a l . T h is  p r o j e c t  w ould  
c a l l  f o r  a  f a i r l y  l a r g e  i n p u t  from  F i s h e r i e s ,  and  m ig h t u s e ­
f u l l y  be  c a r r i e d  o u t  a s  a  com bined e x e r c i s e  w i th  a  U n iv e r s i ty .
(10) E f f e c t  o f  i n t e r - r i v e r  t r a n s f e r s  o f  w a te r  (C a te g o ry  C)
P r e l im in a ry  work on i n v e r t e b r a t e  p o p u la t io n s  i n  th e  R iv e r  Wyre 
h a s  b e e n  c a r r i e d  o u t  f o r  some tim e  by  th e  S c i e n t i f i c  D e p a rtm en t, 
a s  a  p r e lu d e  to  commencement o f  o p e r a t io n  o f  th e  L a n c a s h ire  
C o n ju n c tiv e  Use Schem e. The o v e r a l l  p r o j e c t  i s  o f  g r e a t  
im p o rta n c e  to  w a te r  r e s o u r c e  schem es w h ich  in v o lv e  t r a n s f e r  
o f  w a te r  from  one r i v e r  t o  a n o th e r . A MAFF w o rk in g  p a r t y  h a s  
a l r e a d y  p ro d u c e d  a  r e p o r t  on th e  p ro b lem s r a i s e d  by  t r a n s f e r s .
Any u s e f u l  work in  t h i s  f i e l d  w ould b e  a  m a jo r  r e s e a r c h  p r o j e c t ,  
p o s s ib l y  beyond th e  p r e s e n t  r e s o u r c e s  o f  R iv e rs  D iv is io n .
GENERAL SCIENTIFIC WORK
I n  a d d i t i o n  to  th e  s p e c i f i c  p r o j e c t s  d e t a i l e d  a b o v e , th e  g e n e r a l  
s c i e n t i f i c  work program me o f  R iv e r s  D iv is io n  h a s  a  c o n s id e r a b le  b e a r ­
in g ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y ,  upon th e  o v e r a l l  w e l f a r e  and  im prove­
m ent o f  th e  f i s h e r i e s  o f  th e  R e g io n . The r e s u l t s  w hich  em erge w i l l  h e lp  
to  p ro v id e  w ide b ack g ro u n d  in fo r m a t io n  r e l e v a n t  t o  th e  s t a t e  o f  f i s h e r i e s  
in  th e  w a te r s  u n d e r s tu d y .  The p r o j e c t s  s e t  o u t  i n  t h i s  s e c t i o n  a r e  
a l l  in te n d e d  to  b e  u n d e r ta k e n  i n  1 9 7 8 /7 9 . (A ll  C a te g o ry  A)
(1) R o u tin e  b i o l o g i c a l  s u rv e y s
■These s u rv e y s  a r e  d e s ig n e d  to  r e v e a l  ch an g es  i n  th e  i n v e r t e b r a t e  
l i f e  o f  th e  w a te rs  ex am in ed . They a r e  c a r r i e d  o u t  o n ce  o r  tw ic e  
a  y e a r  on th o s e  r i v e r s  w here a p p r e c ia b le  c h a n g e s  a r e  l i a b l e  to  
o c c u r .  The m ethod h a s  th e  g r e a t e s t  a p p l i c a t i o n  i n  th e  s o u th e r n  
p a r t  o f  th e  R egion  w here many o f  th e  r i v e r s  a r e  s i g n i f i c a n t l y  
p o l l u t e d .  I t  p r o v id e s  an  e a r l y  w arn in g  o f  c h a n g es  w hich  c o u ld  
j e o p a r d is e  any e x i s t i n g  f i s h e r y  o r ,  r e g r e t t a b l y  l e s s  f r e q u e n t ly ,  
w hich c o u ld  l e a d  t o  th e  p o s s ib l e  e s ta b l i s h m e n t  o f  a  new f i s h e r y .  
The a p p ro a c h  i s  l a r g e l y  q u a l i t a t i v e  b u t  a  s c o r in g  sy stem  b a s e d  
on a  " b i o t i c  in d e x "  -  w hich  ta k e s  i n t o  a c c o u n t  th e  v a r i e t y  and  
abundance  o f  l i f e  fo rm s -  i s  u se d  to  r e f l e c t  t h e  b i o l o g i c a l  
c o n d i t io n s  w hich p r e v a i l .
(2) 'R o l l in g  p rogram m e1 o f  b i o l o g i c a l  work
B io lo g ic a l  work on th e  c l e a n e r  r i v e r s  n e c e s s i t a t e s  a  more 
co m p reh en siv e  e x a m in a tio n  o f  f l o r a  and  fa u n a  t o  d e t e c t  r e l a t i v e l y  
s u b t l e  c h a n g es  an d  i s  c a r r i e d  o u t  l e s s  f r e q u e n t l y .  The ap p ro ach  
h a s  a  q u a n t i t a t i v e  b a s i s  a n d  can in c lu d e  s t u d i e s  o f  th e  
p r o d u c t i v i t y  o f  t h e  w a t e r s . S u b s t a n t i a l  r e s o u r c e s  o f  manpower, 
tim e  and money a r e  n e c e s s a ry  f o r  t r u l y  c o m p reh en siv e  e c o lo g ic a l  
s t u d i e s , an d  t h i s  ' r o l l i n g  program m e’ i s  p e rh a p s  b e s t  d e s c r ib e d  
a s  a s e m i - q u a n t i t a t i v e  a p p ro a c h .
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Rivers included in the 1978 'rolling programme' are:-
River Irt 
River Mite
River Esk (West Cumberland)
River Calder (West Cumberland)
River Ehen 
River Derwent 
River Ellen
(3) River Weaver
It is planned to complete in the current year an initial 
intensive base-line invertebrate sampling programme, with 
qualitative macrophytes and algal surveys. Hie water quality 
conditions downstream of Crewe and the pollution control 
necessary to protect the fisheries in the river and in 
Winsford Flash are being further evaluated.
(4) Toxicity studies
Laboratory work and the use of fish in cages in rivers will 
continue. Work will be concentrated on "marginal" fisheries 
and on rivers which have potential for development as fisheries 
should pollution be reduced.
(5) Urban run-off
Biological and fisheries surveys are being carried out in 
collaboration with the Water Research Centre as part of the 
study of the effects of urban run-off in the River Calder 
(Lancashire) catchment. These studies involve the practical 
application of many modern techniques of data collection and 
processing. They should prove invaluable for assessment of the 
possible development of urban rivers for higher quality uses, 
including fisheries.
(6) Estuary studies
The period of migration of migratory fish through estuaries 
is a time of stress to such fish, due to physiological processes 
associated with the transition from salt-to fresh-water 
conditions. This stress is likely to be aggravated if it is 
associated with polluted conditions. The pollution problems of 
all major estuaries in the North West are under investigation 
and surveys using boats, helicopters and bank-side sampling, 
as appropriate, are planned for the Ribble, Leven, Wyre, Waver, 
Derwent and Mersey Estuaries, and the Solway Firth, during 1978.
The inclusion of the Mersey Estuary in this context may appear 
surprising, but a major biological study on this estuary has 
been commissioned by the Authority with Salford University a*s 
the diversity of marine fish - sal monoids are entirely absent - and 
the extent of their penetration up the Manchester Ship Canal has 
been found to be much more extensive than was widely believed.
The accumulation of heavy metals in fish in the Mersey is also 
being studied.
F1/A22 NORTH WEST WATER AUTHORITY
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
17TH OCTOBER 1978
KEEP-NETS
1. For many y e a r s  th e  minimum p e r m is s ib le  d im e n s io n s  o f  k e e p -n e ts  -  
w here s p e c i f i e d  -  have been  em bodied in  l o c a l  F i s h e r i e s  Byelaw s and 
th e r e  h a s  been  no c o n s is te n c y  betw een  re q u ire m e n ts  in  th e  a r e a s  o f  
d i f f e r e n t  A u t h o r i t i e s .  A tte m p ts  have been  made from  tim e  to  tim e  by 
t h e  N a t i o n a l  F e d e r a t i o n  o f  A n g le r s  an d  by t h e  N a t i o n a l  A n g l e r s '  
C o u n c il  t o  a c h ie v e  a u n ifo rm  s p e c i f i c a t i o n  th ro u g h o u t  th e  w hole o f  
E ng land  and W ales b u t  th e s e  have  a lw a y s  been  u n s u c c e s s f u l .
2 . On 15 th  A ugust 1978, a m ee tin g  was h e ld  in  London under th e  a u s p ic e s  
o f  t h e  A n g l in g  T ra d e  A s s o c i a t i o n  ( t h e  s u c c e s s o r  t o  t h e  B r i t i s h  
A s s o c ia t io n  o f  F is h in g  T a c k le  M a n u fa c tu re rs )  w hich was a t te n d e d  by 
r e p r e s e n t a t i v e s  o f  s ix  W ater A u t h o r i t i e s  w i th  s u b s t a n t i a l  i n t e r e s t s  
in  c o a r s e  f i s h e r i e s ,  and r e p r e s e n t a t i v e s  o f  th e  n e t  t r a d e  and th e  
N a t io n a l  F e d e r a t io n  o f  A n g le rs .  The aim  was t o  a t te m p t  t o  a g re e  a 
u n ifo rm  s p e c i f i c a t i o n  f o r  k e e p -n e t  d im e n s io n s  w hich w ould be a c c e p t ­
a b le  t o  a l l  W ater A u t h o r i t i e s .  D im ensions w ere a g re e d  w hich c o v e re d  
l e n g th ,  d ia m e te r  o f  r in g s  (b o th  c i r c u l a r  and r e c ta n g u la r )  s p a c in g  o f  
r i n g s ,  mesh s i z e ,  and th e  p e rc e n ta g e  o f  th e  t o t a l  s u r f a c e  a r e a  o f  th e  
n e t  r e p r e s e n te d  by th e  a p e r t u r e s  ( t h i s  b e in g  p a r t i c u l a r l y  a p p l i c a b l e  
t o  'm ic ro m e sh ' k n o t le s s  n e t t i n g ) . I t  was f u r t h e r  a g re e d  t h a t  i t  was 
d e s i r a b l e  t o  p h a se  o u t  th e  o ld - f a s h io n e d  k n o t te d  n e t t i n g .
3 . The d im e n s io n s  a g re e d  a t  th e  m e e tin g  d i f f e r '  s l i g h t l y ,  in  some in s t a n ­
c e s ,  from  th o s e  l a i d  down in  th e  A u th o r i t y ' s  F is h e ry  Byelaw  No. 16, 
a s  shown in  t h e  summary a t  th e  end o f  t h i s  r e p o r t .  B oth  th e  C hairm an 
o f  t h e  R e g io n a l  F i s h e r i e s  C o m m itte e  an d  t h e  R e g io n a l  F i s h e r i e s  
O f f i c e r  c o n s id e r  t h a t  i t  w ould be u s e f u l  t o  a c h ie v e  u n i fo r m i ty  o f  
s p e c i f i c a t i o n .  As t h i s  q u e s t io n  was due t o  be c o n s id e re d  a t  a  m ee tin g  
o f  th e  F i s h e r i e s  A d v iso ry  C om m ittee o f  th e  N a t io n a l  W ater C o u n c il  
on 4 th  O c to b e r ( i . e .  w e ll  b e fo r e  th e  n e x t round o f  L o c a l F i s h e r i e s  
C om m ittees) th e  p r o p o s a ls  a g re e d  a t  th e  ATA m ee tin g  w ere p u t  t o  a 
m ee tin g  o f  C hairm en o f  L o ca l F i s h e r i e s  C om m ittees a t  L a n c a s te r  on 2 1 s t  
S ep tem b er, when i t  was a g re e d  t o  recommend t o  th e  W ater A u th o r i ty  t h a t  
th e  n e c e s s a ry  c h a n g es  in  Byelaw  16 s h o u ld  be p u t  in  h an d , s u b je c t  t o  
th e r e  b e in g  ag reem en t by o th e r  W ater A u t h o r i t i e s  a t  th e  NWC m e e tin g  on 
4 th  O c to b e r f o r  s im i la r  a c t  io n  and s u b je c t  t o  a s t r o n g  recom m endation ' 
t h a t  a minimum le n g th  o f  2 m e tr e s ,  in  p la c e  o f  1 .5  m e tre s  sh o u ld  be 
s t i p u l a t e d .
I
F1/A13 NORTH WEST WATER AUTHORITY
EDEN AND DISTRICT 
FISHERIES ADVISORY COMMITTEE
17TH OCTOBER 1978
REPORT BY THE AREA FISHERIES OFFICER 
ON FISHERIES ACTIVITIES
1. R iv e r  C o n d i t io n s  and F is h in g  -  Ju n e -S e p te m b e r 1978
( i )  Salmon and s e a - t r o u t :
T h ro u g h o u t Ju n e  b o th  th e  Eden and B o rd e r  Esk w ere a t  v i r t u a l  
d ro u g h t l e v e l s  in  s p i t e  o f  o c c a s io n a l  r a i n .  On th e  B o rd e r Esk 
t h i s  s i t u a t i o n  p e r s i s t e d  u n t i l  th e  l a s t  week o f  J u ly ;  salm on 
c a tc h e s  w ere  w e l l  below  a v e ra g e  w ith  o n ly  3 r e p o r te d  f o r  th e  
w hole o f  Ju n e  and J u l y ,  b u t  s e a - t r o u t  c o n tin u e d  t o  move up­
r i v e r  and r e a s o n a b ly  good n ig h t  f i s h i n g  was r e p o r te d  from  a l l  
b e a t s .  On th e  Eden 30 salm on w ere  r e p o r te d  ta k e n  d u r in g  J u n e , 
in  s p i t e  o f  th e  d r o u g h t ,  and a 6" r i s e  in  l e v e l  d u r in g  th e  
f i r s t  week o f  J u ly  a llo w e d  a f u r t h e r  71 t o  be ta k e n  a lth o u g h  
t h  r i v e r  w as v e r y  low  a g a in  by t h e  e n d  o f  t h e  m o n th . I n  
A u g u s t  b o th  r i v e r s  r o s e  f a i r l y  s t e a d i l y  t o  s p a t e  l e v e l  by 
m id-m onth and th e n  d ro p p ed  away t o  a b o u t th e  s e a s o n a l  norm by 
th e  end ; 43 salm on w ere  ta k e n  on th e  E d en , w i th  b e t t e r  f i s h i n g  
th a n  p r e v io u s ly  on th e  low er r e a c h e s ,  b u t  s e a - t r o u t  rem ained  
s c a r c e .  On th e  B o rd e r  Esk b o th  salm on and s e a - t r o u t  f i s h i n g  
im proved c o n s id e r a b ly  w ith  th e  f r e s h  w a te r ; 46 salm on a r e  known 
t o  h av e  been  c a u g h t and in d iv id u a l  b ag s  o f  up t o  30 s e a - t r o u t  
w ere  ta k e n  on worm. A no ther s p a te  a t  th e  end o f  th e  f i r s t  
week in  S ep tem ber p e r s i s t e d  up t o  th e  end o f  th e  p e r io d  an d , 
a lth o u g h  b o th  r i v e r s  w ere  r a t h e r  to o  h ig h  and c o lo u re d  f o r  good 
f i s h i n g ,  l a r g e  num bers o f  f i s h  w ere s e e n  m oving. F is h  s to c k s  
now seem g e n e r a l l y  t o  be a t  l e a s t  a s  good a s  a t  any tim e  s in c e  
1967.
( i i )  Brown t r o u t :
The se a so n  seem ed t o  g e t  o f f  t o  a v e ry  slow  s t a r t  b u t  im proved 
s t e a d i l y  up t o  th e  end o f  A u g u st, by w hich  tim e  v e ry  good bags 
w ere  f r e q u e n t ly  b e in g  ta k e n  on th e  u p p er E den , th e  Eam ont, th e  
Low ther and U l l s w a te r .  The b e s t  bag r e p o r t e d  was one o f  8 
t r o u t  t o  1 .5  l b s  from  U l ls w a te r  in  A u g u s t.
( i i i )  C o a rse  F is h :
D uring  J u ly  and A ugust good num bers o f  g r a y l in g  and chub w ere 
ta k e n  on th e  u p p er Eden b u t  th e  I r t h i n g  seem ed t o  be r a t h e r  
l e s s  p r o d u c t i v e  t h a n  u s u a l .  T he a n n u a l  i n f l u x  o f  a n g l e r s  
t o  th e  low er and m id d le  Eden g o t u n d er way a t  th e  s t a r t  o f  
S ep tem b er; a l th o u g h  r i v e r  c o n d i t io n s  w ere  se ldom  f a v o u r a b le ,  
and c a tc h e s  w ere p o o r a s  a r e s u l t .  A l l  a v a i l a b l e  w a te r  h a s  
been  in  g r e a t e r  demand th a n  e v e r .
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H olm w rangle H a tc h e ry
( i )  G e n e ra l Comment
W hite s p o t  i n f e c t i o n s  in  th e  y e a r l i n g  brown t r o u t  t h a t  o c c u r re d  
in  Ju n e  d e c l in e d  a f t e r  th e  f i s h  w ere  m e d ic a te d  and th e  s to c k in g  
r a t e  was h a lv e d . I n  A ugust h ig h  m o r t a l i t i e s  in  th e  Wyre salm on  
f r y  c o u ld  o n ly  be a t t r i b u t e d  t o  o v e r - s to c k in g ,  a s  no e v id e n c e  
o f  any p a th o g e n s  c o u ld  be fo u n d . A f u r u n c u lo s i s  ty p e  i n f e c t i o n  
in  t h e  1977 brown t r o u t  was soon  m in im ised  when f a v o u ra b le  
s to c k in g  d e n s i t i e s  w ere a t t a i n e d  and m e d ic a t io n  was a d m in is ­
t e r e d .  Growth r a t e s  am ongst th e  f r y  a r e  g e n e r a l l y  good , and 
a r e  a l s o  im prov ing  in  th e  o ld e r  f i s h .  A few  Rainbow t r o u t  w ere 
s t r i p p e d  on 10 th  S ep tem ber p ro d u c in g  a b o u t 3 ,0 0 0  o v a . G e n e ra l  
m a in te n a n c e  work i s  b e in g  u n d e r ta k e n  and p r e p a r a t i o n s  a r e  now 
b e in g  made f o r  th e  1978-79 in ta k e  o f  o v a .
D e b r is  b lo c k in g  th e  i n l e t  v a lv e s  and s p r i n k l e r  i n l e t  p ip e s  t o  a 
number o f  h a tc h e ry  ta n k s  r e s u l t e d  in  th e  l o s s  o f  1 ,102  brown 
t r o u t  (1 9 7 7 ), 4 ,6 1 2  K in c a rd in e  salm on  (1977) , 6 ,9 8 3  B order Esk 
se a  t r o u t  (1978) , 1 ,765  ra in b o w  t r o u t  (1 9 7 8 ), 72 brown t r o u t  
(1 9 7 8 ). The d e b r i s  g a in e d  a c c e s s  a s  th e  i n l e t  s c r e e n s  s lo w ly  
became b lo ck e d  and th e  i n l e t  w a te r  o v e r - to p p e d  them , th e  d e b r i s  
th e n  g a in e d  d i r e c t  a c c e s s  down th e  i n l e t  p ip e s .
( i i )  S to ck
Y ear H atched 1978 1977 1976 1975 1974
Rainbow t r o u t — _ — 51
Brown t r o u t 25 ,026  10 ,838 2 ,000 -
Sea t r o u t 3 ,4 9 7 - 404 119
Salmon 15 ,770  7 ,2 0 2 - -  -
S a le s  o f F is h
D ate Year Type Q ty . P u rc h a s e r
* H atched
7 .6 .7 8 1976 Brown t r o u t 600 C ockerm outh AA
9 .6 .7 8 1976 Brown t r o u t 100 M ireh o u se  S ch o o l
2 0 .6 .7 8 1978 Brown t r o u t 15,000+ B ram pton A n g le rs
2 0 .6 .7 8 1976 Brown t r o u t 36 L a n c a s te r  U n iv e r s i ty
2 9 .6 .7 8 1976 Brown t r o u t 250 F is h e r  T a rn , AA K endal
2 9 .6 .7 8 1976 Brown t r o u t 200 C a r n fo r th  AA
3 0 .6 .7 8 1976 Brown t r o u t 550 K ent A n g le rs ,  K endal
4 .7 .7 8 1976 Brown t r o u t 250 C e n t r a l  D iv i s io n ,  NWWA
1 5 .8 .7 8 1977 Rainbow t r o u t 300 Cockerm outh AA
8 .9 .7 8 1977 Rainbow t r o u t 186 Mr. D obson, C aton
S to c k in g  by th e  A u th o r i ty
F ry  p l a n t in g  from  H olm w rangle H a tc h e ry  was c o m p le ted  d u r in g  J u n e , 
b a s i c a l l y  i n  a c c o r d  w i t h  t h e  s c h e d u l e  g i v e n  i n  t h e  l a s t  r e p o r t .  
A l t e r a t i o n s  w ere  o c c a s io n e d  p r i n c i p a l l y  by in te r im  lo s s e s  a t  th e  
h a tc h e r y  and by th e  e f f e c t  o f  th e  d ro u g h t on some in te n d e d  n u r s e r y  
s t r e a m s .  The r e c o r d  o f  f r y  p la n te d  i s  a f o l l o w s :
- 3 -
Salmon Sea Trout (x 1,000)
Eden 36 -
Lowther 12 -
Eamont 4 -
Irth ing 6 20
Border Esk 8 39
Liddle 4 32
Lyne — 11
1,000 sea--trout smolts reared at Holmwrangle Hatchery were
released into the lower reaches of the Border Esk on 6th
(ii)
June.
4. Restocking by Angling Associations, etc.
Consent was given for the following introductions of fish:
Water Fish Stocked
Pond, Kirkbride 20 carp
Thurstonfield Lough 150 rainbow trout
Pond, Kirkby Thore 500 rainbow trout
Pond, Carlisle 50 rainbow trout
Pond, Longtown 50 carp
5. Predators
(i) During the summer the Bailiffs carried out a count of goosan­
ders and mergansers in all parts of the area. Accuracy cannot 
be guaranteed in such a survey carried out over about three 
months since birds are liable to be counted more than once in 
spite of efforts to avoid duplication. However the following 
results should give some indication of relative abundance and 
can be used in future years to assess whether or not these 
birds are increasing in numbers.
River Pairs Chicks
M. G. M. G.
Lune - 27* - 63
Leven 26 - 16** _
Duddon 16 15 - -
Crake 23 - _ -
Kent 38 65 3 -
Annas - - - _
Esk 2 - - -
Mite - - - -
Irt 26 - - -
Calder - - - -
Ehen - - - -
Derwent 29 - 126 -
Ellen 4 - 10 -
Eden - - 79 226
Border Esk - 6 - 48
164 113 234 337
* Counted as 55 individuals
** includes 1 clutch of 10 eggs
Fish Disease
Very few diseased salmon or sea trout have been reported.
Biological Work
A survey has been under way for the last 18 months to investigate the 
infection of trout with the eye-fluke Diplostorum in the Irthing and 
Lyne catchments. Snails are the intermediate host of this parasite 
and samples from 75 sites in these catchments have been screened to 
ascertain the areas of greatest infection levels. In the near future 
fish samples will be obtained from some of the sites and will be 
screened f o r  infection. It will then be possible to assess any 
correlation between numbers of snails, infection rates in snails 
and infection rates in trout. If this shows areas of high overall 
incidence of the parasite, a further series of surveys will be carried 
out to assess the effect of the parasite on the trout and sea-trout 
populations.
F1/A26 NORTH WEST WATER AUTHORITY
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FISHERIES ADVISORY COMMITTEE
17TH OCTOBER, 1978
FISHERIES INFORMATION PUBLICATION
1. At the meeting held on 13th July 1978, (Minute No. 18) the Regional 
Fisheries Advisory Committee resolved that the views of the Local 
Advisory Committees be sought at the October meetings on practical 
methods for distribution of angling information newsheets throughout 
the Region. The new sheets would be produced by the Authority's Public 
Information Unit and be published three or four times a year. They 
would contain items of general interest concerning and the Authority's 
aims, problems, achievements and work on fisheries and would be aimed 
at anglers in general within the North West.
2. The idea of such p u b l i c a t i o n  which would be in the form of a mini 
newspaper, has been welcomed in particular by Association and Club 
officials. It is envisaged that initially about 50,000 copies would 
be printed.
3. Distribution is a major problem and the Committee is invited to submit 
any ideas regarding this, taking into account the following points:-
(1) There will not be a general problem in the south of the region 
as bulk distribution is to be handled by the National Federation 
of Anglers at their Conferences. It is envisaged that delegates 
will take away bulk supplies for their members. In addition, 
some copies will be sent to certain major tackle distributors.
(2) Distribution will be more complex in the north of the region, 
though supplies could be sent to certain tackle dealers and 
Associations/Clubs.
4. There is a need to keep cost to a minimum and while it is recognised 
that parcel post would need to be paid on certain bulk distributions, 
the Authority could not envisage dispatching small quantities to a 
large number of individual addresses.
